Expression of BRCA1, NBR1 and NBR2 genes in human breast cancer cells.
BRCA1 is a tumour suppressor gene with a caretaker function in the DNA-damage repair and the maintenance of genome integrity. The human BRCA1 and NBR2 genes and the homologous Brcal and Nbr1 mouse genes are situated head-to-head on human chromosome 17q21 and on mouse chromosome 11, respectively. Their transcription start sites, located on opposite DNA strands, are separated by 218 bp in humans, and by 289 bp in mice. Because of this intimate contact and because of our previous observation of a quasi-reciprocal expression pattern of Brca1 and Nbr1 in mouse spermatogenesis, we estimated here the relative mRNA expression of BRCA1, NBR1 (next-to-BRCA1) and NBR2 genes in a panel of permanent cell lines and primary cell cultures derived from human breast cancer or normal mammary tissue. The analysis revealed highly significant downregulation of BRCA1 in 11 out of 12 examined tumour cell lines and primary cell cultures as compared to non-malignant mammary cells. Two isoforms of NBR1(1A) and the classical NBR1(1B) transcripts were found in cells from malignant mammary tissues, all of them downregulated in respect to normal cells. The expression of NBR2 differed, being increased in three permanent tumour cell lines and slightly decreased in all primary breast cancer cell cultures. The in silico analysis revealed two new putative domains of the predicted NBR1 protein, suggesting its role in the ubiquitin pathway. The recent identification of the ubiquitin protein ligase activity of BRCA1 implies a possible functional connection between both genes.